This investigation evaluated the role of preoperative psychological adjustment, degree of postoperative seizure reduction, and other relevant variables (age, education, IQ, age at onset of epilepsy, laterality of resection) in determining emotional/ psychosocial outcome following anterior temporal lobectomy. Ninety seven patients with complex partial seizures of temporal lobe origin were administered the Minnesota Multiphasic Personality Inventory (MMPI), Washington Psychosocial Seizure Inventory (WPSI), and the General Health Questionnaire (GHQ) both before and six to eight months after anterior temporal lobectomy. The data were subjected to a nonparametric rank sum technique (O'Brien's procedure) which combined the test scores to form a single outcome index (TOTAL PSYCHO-SOCIAL OUTCOME) that was analysed by multiple regression procedures. Results indicated that the most powerfil predictors of patients' overall postoperative psychosocial outcome were: 1) The adequacy of their preoperative psychosocial adjustment, and 2) A totally seizure-free outcome. Additional analyses were carried out separately on the MMPI, WPSI, and GHQ to determine whether findings varied as a function ofthe specific outcome measure. These results were related to the larger literature concerned with the psychological outcome of anterior temporal lobectomy.
The beneficial effects of anterior temporal lobectomy for the treatment it might expect that patients who received good surgical outcome (for example, > 80% or 90% reduction in seizure frequency) to exhibit good functional outcome. If, however, sharply improved emotional and psychosocial status is significantly dependent on total cure, then such findings might influence patient selection criteria, consideration for reoperation, or underscore the need for clinical trials to determine the most effective surgical procedure. To address the impact of surgical outcome on subsequent quality of life we compared patients who had excellent surgical outcome (> 75% reduction), but who were not totally seizure-free, with a completely seizure-free group.
Second, Taylor23 has argued that the psychological/psychosocial outcome of epilepsy surgery cannot be accurately ascertained unless there is an understanding of the input, or the preoperative psychological status of the patient. There has been virtually no empirical investigation of this hypothesis. A clearer understanding of the relationship between patients' pre-and postsurgical psychological status has implications for prognoses regarding postoperative quality of life gains, and might suggest when in the natural history of a patient's epilepsy that surgical intervention would have the optimum effect on subsequent quality of life. Patients who present for surgical consideration with a history of longstanding psychological and social disability may remain functionally disabled regardless of surgical outcome, and therefore surgical consideration might be most appropriate if initiated before intractable epilepsy has exerted its deleterious neurological and social effects. This investigation examined patients' postoperative adjustment in the light of their preoperative status.
Research in this area is complicated by the fact that there is uncertainty as to both the best way to assess emotional and psychosocial status and the optimal method to analyse such data. Emotional/psychosocial adjustment can, and has been, assessed in a diversity of ways, for instance, through traditional psychiatric diagnostic categories (that is, DSM-III), family report, structured interview procedures, and standardised self report measures. 4 6 13 14 19 20 22 23 Each of these methods has its own unique methodological strengths and weaknesses. Patient self-report is a widely used assessment method and one that we rely on to assess patient outcome. Within the self-report framework a variety of possible self-report measures could be used to assess functional outcome. Some of these instruments were designed specifically to assess patients with epilepsy,2 but most were not.
Further, some tests/inventories are used almost exclusively in the USA (for example, the MMPI)7 while others are more widely used in the UK (for example, the General Health Questionnaire (1) = p < 0-05 (2) = p < 0-05 surgical outcome. Patients who were rendered completely seizure free had an earlier age at onset and a greater proportion of patients with right temporal lobe epilepsy. There were no differences between the groups in age, gender, educational level, orWAIS-R Full Scale IQ, or time to follow up.
Preoperatively, all patients had long term video/EEG monitoring of spontaneous seizures with scalp electrodes and, in most cases, repeat monitoring with implanted subdural strip electrodes to confirm consistent unilateral temporal lobe origin of the seizures. Patients with MRI verified lesions (except for mesial temporal sclerosis) were excluded from the investigation. Such patients constituted a distinct minority (13%) of our series of anterior temporal lobectomies and were heterogeneous in terms of the nature, location and volume of their lesion. Attention was therefore concentrated on the predominant patient group in our series, that is, those with chronic, intractable epilepsy not attributable to a mass lesion. The behavioural measures were administered preoperatively and six to eight months postoperatively. Surgical outcome at readministration of the behavioural measures was determined by ARW who was "blind" to the results of the psychological tests.
Surgery
There was generally about a 4 5 cm resection of lateral cortex from the nondominant temporal lobe, and 4-0 cm resection from the dominant temporal lobe. This was measured from the temporal tip (at the sphenoid wing) along the mid-temporal gyrus. Electrocorticography was not used to modify the amount of lateral cortex removed, and in fact has been abandoned on all patients monitored preoperatively with subdural strip electrodes. In all cases the hippocampus was resected and the amygdala was partially resected. First, lateral temporal cortex was removed medially to the level of the temporal horn of the lateral ventricle. Then, mesial temporal structures were removed posteriorly to the middle of the cerebral peduncle. In all cases the Cavitron ultrasound aspirator was used for brain dissection. The operating microscope was used by the surgeon in all procedures. To address these and other problems, O'Brien devised a nonparametric rank sum test which is particularly appropriate for addressing treatment effects when multiple measures of outcome are utilised. "The advantages of the O'Brien procedure are: 1) It provides a single overall probability statement on treatment outcome despite the use of multiple dependent measures; 2) It eliminates the statistical and conceptual problems associated with multiple comparisons, and, 3) As a rank test, it downgrades the effects of outliers.
Data analyses
The O'Brien procedure, as applied to this investigation, was carried out as follows. All 97 subjects were assigned a rank (from low to high, or from 1 to 97) based on their scale score for each and every dependent measure obtained preoperatively. That is, all subjects were first ranked from 1 to 97 on the MMPI Hs scale, then they were ranked on the D scale, and so on. Ranking was carried out for all eight clinical scales of the WPSI, the total GHQ score, and MMPI scales F, Hs, D, Hy, Pd, Pa, Pt, Sc, and Ma. Each subject therefore received 18 preoperative rank scores (a rank for each of the 18 dependent measures). Each Table 2 Results The primary outcome (dependent) measure involved the sum of ranks using all psychological tests combined (MMPI, WPSI, GHQ) and is called TOTAL PSYCHOSOCIAL ADJUSTMENT. To determine the consistency and reproducibility of findings across the individual psychometric tests, the analyses were repeated for each of the three tests (MMPI, WPSI, GHQ) separately.
Stepwise multiple regression was utilised to control for the collinearity that existed among the predictor variables. Hence, variables which were identified as significant predictors of postoperative psychological status were independent predictors adjusted for other variables in the model. Because several multiple regression analyses were computed (each incorporating seven predictor variables) a p-value of < 0-01 was used to identify significant predictor variables to minimise Type 1 error.
Results

TOTAL PSYCHOSOCIAL ADJUSTMENT
For this measure, the primary outcome index, table 2 shows that the multiple R was 060 indicating that 36% of the variance was accounted for by the predictor variables. Two predictor variables reached statistical significance. The most powerful predictor of postoperative adjustment was the patients' preoperative adjustment (p = 00001). A totally seizure free outcome was also significantly associated with improved postoperative adjustment (p = 00009).
Individual psychological tests
For the MMPI the multiple R was 052 indicating that 27% of the variance was accounted for by the predictor variables (table  2) . Two variables were significant predictors of postoperative adjustment. Preoperative psychological adjustment was a direct predictor of postoperative adjustment (p = 0-0001), and a totally seizure free outcome was significantly associated with better postoperative adjustment (p = 00008).
For the GHQ the multiple R was 040 indicating that the predictor variables accounted for 16% of the variance. Better preoperative adjustment was associated with good postoperative adjustment (p = 0 007) as was a later age at onset of epilepsy (p = 0-01).
Finally, for the WPSI the multiple R was 0-62 indicating that 38% of the variance was accounted for by the Consistency offindings across individual tests Another interest of this investigation concerned the reproducibility of outcome findings across three conventional psychological tests, the MMPI, WPSI, and GHQ. With interest growing in the quality of life following anterior temporal lobectomy, it is likely that research in this area will expand. Temporal lobectomy is conducted at epilepsy centres throughout the world, and there is variability across centres as to how behavioural and psychosocial outcome is assessed. Thus it is important to determine the consistency in findings that would be obtained within and between samples of patients when several different but representative psychological tests are used. The results revealed some significant variability in findings as a function of the specific psychological test used. The similarities and differences can be seen by examining the predictors for each test in table 2. Across tests, however, the most consistent predictor of postoperative psychological status (significant for all three tests) was the adequacy of the patients' preoperative psychological status. Surgical outcome was significant for one (MMPI), and marginally significant for a second (WPSI) of the three tests. Later age at onset of epilepsy was associated with improved psychosocial outcome on the GHQ, but not on the MMPI or WPSI. The important implication of this variability between tests is that different centres may obtain variability in results when addressing the same issue solely because of the use of different outcome measures.
Combining individual psychological measures into a single index (TOTAL PSYCHO-SOCIAL ADJUSTMENT) is uncommon when dealing with tests of emotional and psychosocial function, but has long been the case in other areas of assessment (for example, WAIS Full Scale IQ). Such an approach has both strengths and limitations, and has been discussed at length (with little apparent consensus) in the health services research literature. The current results support Taylor's suggestion that a single index approach has utility in the epilepsy surgery literature, and further investigation in this regard appears warranted.
There are several limitations inherent in this investigation, the most prominent of which is our total reliance on self-report measures. Selfreport measures constitute only one way to assess psychosocial outcome. Confidence in the effects of preoperative psychological status and seizure-free outcome need to be evaluated with other outcome assessment techniques to determine the convergent validity of these findings beyond the self-report format. Investigation and confirmation from other sources (for example, clinician ratings, reports from family measures) are needed.
Another limitation was the relatively short duration of follow up-six to eight months. While this period of follow up is too short to be of long-term predictive value, it is relevant to note that these findings are similar to those reported in series where the follow up was considerably longer."624 Nevertheless, longer follow up is required to determine the stability of these findings. We are currently assessing our own sample at five years post-operatively, but those results will not be available for some time and the generalisability of the current findings to other outcome intervals is needed. Additionally, some seizure free patients will experience reoccurrence of seizures. Longitudinal investigations will be needed to investigate the effects of changes in seizure status on psychosocial functioning.
In conclusion, the adequacy of preoperative psychosocial status as well as surgical outcome are significant determinants of postoperative psychosocial adjustment. These variables need to be investigated in other areas of outcome (such as, vocational status, dependent/independent living status) to determine the general effects. The results of such investigations are likely to enhance our understanding of the determinants of quality of life following surgery, and lead to an understanding of the optimal timing of surgical intervention to maximise the probability of improving patients' quality of life.
